Microsecond-to-millisecond conformational dynamics demarcate the GluR2 glutamate receptor bound to agonists glutamate, quisqualate, and AMPA.
Chemical shift changes and internal motions on microsecond-to-millisecond time scales of the S1S2 ligand-binding domain of the GluR2 ionotropic glutamate receptor have been studied by NMR spectroscopy in the presence of the agonists glutamic acid (glutamate), quisqualic acid (quisqualate), and alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid (AMPA). Although the crystal structures of the three agonist-bound forms of GluR2 S1S2 ligand-binding domain are very similar, chemical shift changes imply that AMPA-bound GluR2 S1S2 is conformationally distinct from glutamate- and quisqualate-bound forms of GluR2 S1S2. NMR spin relaxation measurements for backbone amide (15)N nuclei reveal that GluR2 S1S2 exhibits reduced chemical exchange line broadening, resulting from microsecond-to-millisecond conformational dynamics, in AMPA-bound compared to glutamate- and quisqualate-bound states. The largest changes in line broadening are observed for two regions of GluR2 S1S2: Val683 and the segment around Lys716-Cys718. The differences in binding affinity of these agonists do not explain the differences in microsecond-to-millisecond conformational dynamics because quisqualate and AMPA bind with similar affinities that are 10-fold greater than the affinity of glutamate. Differences in conformational mobility may reflect differences in the binding mode of AMPA in the GluR2 S1S2 active site compared to the other two ligands. The sites of conformational mobility in GluR2 S1S2 imply that subtle differences exist between the agonists glutamate, quisqualate, and AMPA in modulating glutamate receptor function.